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SYRINGE ASSEMBLY FOR STORING AND ing compartment and a breakable seal therebetween , 
MIXING TWO COMPONENTS wherein breaking of the seal allows the contents of the 

compartments to be mixed . 
CROSS REFERENCE TO RELATED U.S. Pat . No. 3,741,383 discloses a container comprising 

APPLICATION a first compartment for storing a liquid material ; and a 
second compartment for storing a non - liquid material . One 

This application is a divisional of co - pending U.S. appli of the compartments is surrounded by the other compart 
cation Ser . No. 15 / 366,230 filed Dec. 1 , 2016 , which is a ment and is separated therefrom by a wall formed of a 
Non - Provisional that claims the benefit of U.S. Provisional two - layer laminate . One layer of the laminate which is in 
Application Ser . No. 62 / 262,537 , filed Dec. 3 , 2015 and 10 contact with the liquid material is impervious to the liquid 
claims benefit of Israeli Patent Application Number IL but penetrable . The inner layer of that laminate is rigid but 
242924 , filed Dec. 3 , 2015 , the complete disclosure of which soluble in the liquid , such that when the insoluble layer is 

pierced , the soluble layer comes into contact with the liquid is hereby incorporated herein by reference for all purposes . and can thereupon be mixed with the liquid . 
U.S. Pat . No. 4,676,775 discloses a fluid administration TECHNOLOGICAL FIELD apparatus comprising a receptacle for storing fluid and a 

fluid administration conduit assembly having a hollow fluid The presently disclosed subject matter relates to syringes administration tube , a handle and a hollow spike unit extend for storing components and mixing them prior to their ing axially outwardly from the handle . The receptacle com 
withdrawal from the syringe , e.g. for the administration of 20 prises two fluid chambers separated by a pierceable mem 
the mixture . brane . Piercing the membrane by the spike facilitates the 

mixing of the fluids from the two chambers . BACKGROUND 
GENERAL DESCRIPTION 

More particularly , the presently disclosed subject matter 25 
relates to syringes , in which two components are stored According to one aspect of the presently disclosed subject 
separately within a syringe container until they are mixed matter , there is provided a syringe assembly for mixing a 
together therein to form a mixture ready for use . Often these first and a second components , comprising prior to its use : 
components are in the form of an activator solution and an a syringe container having a proximal end , a distal end , a 
activatable solution , i.e. a solution that is capable of being 30 cavity extending therebetween along a longitudinal 
activated by the activator . axis , and an outlet at the distal end in fluid communi 

U.S. Pat . No. 5,360,410 discloses a safety syringe for cation with the cavity ; 
mixing a liquid solute and a drug substance stored in a receptacle disposed within the cavity at a location 
corresponding two compartments of the syringe separated spaced from the distal end of the container , the recep 
by a stopper , which when dislodged from its place , allows tacle containing the first component ; 
the liquid solute from one compartment to inundate the drug a ruptureable membrane constituting at least a part of the 
substance in the other compartment . receptacle and sealingly separating the receptacle from 
US 2014 / 0058319A1 discloses a syringe for mixing sub an operative portion of the cavity , the operative portion 

is disposed between the membrane and the distal end of stances stored in corresponding two compartments separated the container , the operative portion containing the by a tearable membrane , which is tom when pulled by a lead second component ; wire or line that is attached to a removable outer sleeve or a punching and mixing device disposed inside the opera 
cap . tive portion of the cavity and comprising : 

U.S. Pat . No. 3,785,379 also discloses the use of a a punching tip facing the membrane for piercing it 
membrane and piercing element disposed within a syringe 45 when the punching tip is moved into its punching 
for administration of mixed liquid and dry substance , position in the direction away from the distal end of 
wherein the dry substance and liquid are separably main the container , thereby rupturing the membrane to 
tained in sealed relation one from the other until the mem release the first component into the operative portion 
brane is pierced by the piercing element allowing the of the cavity , the released first component and the 
substances to be mixed . second component constituting a content of the 
US 2014/0124534 discloses a multi - compartment syringe operative portion of the cavity ; 

apparatus for in - situ mixing of a plurality of products before a mixing stirrer disposed between the punching tip and 
use , wherein the compartments are of approximately the the distal end of the container and capable of stirring 
same volume and are separated by a one - way filter allowing the content of the operative portion of the cavity , 
passage of content only from the first compartment to the 55 when being moved along the longitudinal axis at 
second compartment . least in one direction , to facilitate the mixing of the 

U.S. Pat . No. 4,116,240 discloses a mixing syringe com first and second components ; and 
prising a container having a first compartment , a piston , a a manipulation arrangement for manipulating the punch 
piston head having a second compartment , and a wall ing and mixing device to move the punching tip into its 
therebetween , and a plunger , wherein one material such as a 60 punching position and to move the mixing stirrer at 
liquid is stored in the compartment of the syringe container least along the longitudinal axis at least in one direc 
and another material such as a powder is stored in the tion , the manipulation arrangement being configured 
compartment of the piston head . The wall is configured to be for being disassembled from the syringe container from 
displaced by differential pressure during movement of the the syringe . 
piston or by movement of the plunger . The above structure of the syringe assembly and , particu 

U.S. Pat . No. 3,477,432 discloses a mixing syringe with larly , the fact that it includes the mixing stirrer movable 
an outer liquid retaining compartment , an inner liquid retain- along the longitudinal axis , allows homogeneous mixing of 
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the first and second components with a reduced risk of actuator safety catch , to prevent the actuator from applying 
generating a foam during the mixing , which can be particu- the axial pressing force to the distal portion of the shaft until 
larly advantageous when the components have a relatively the catch is removed . 
high viscosity . When the syringe container is to be used for administra 

In addition , the above described mutual disposition of the 5 tion the mixture of the two components , after the manipu 
mixing stirrer and the punching tip relative to the rupture- lation device has been dissembled therefrom , the container 
able membrane of the receptacle and the operative portion of can have an opening at its proximal end , and the assembly 
the cavity , allows the component disposed within the recep- can comprise a plunger passing through the opening so as to 
tacle , when released therefrom , to move into the operative be movable along the longitudinal axis , the plunger having 
portion of the cavity towards the mixing stirrer , thereby a plunger distal end sealingly received within the container , 
further facilitating the mixing . and a plunger proximal end disposed outside the cavity so as 

The stirrer can be movable in two directions along the axis to allow applying to the proximal end a plunger moving 
and / or be rotatable about the longitudinal axis , to facilitate axial force . 
the stirring . The plunger can be provided with a removable safety 

The manipulation arrangement can comprise a shaft , the stopper disposed between the plunger proximal end and the 
shaft extending along the axis and via said outlet between a opening to prevent the plunger from its movement inwardly 
shaft distal end disposed outside the syringe container and with respect to the container until the stopper is removed . 
configured for applying thereto a manipulating movement , The receptacle can constitute , or be attached to , or be 
and a shaft proximal end on which the punching and mixing 20 disposed within , the distal end of the plunger . 
device is fixed inside the operative cavity . This arrangement In accordance with another aspect of the presently dis 
allows simultaneous movement of the punching tip and the closed subject matter , a kit for use with a receptacle con 
mixing stirrer , reducing the time needed for the beginning of taining a first component and comprising a ruptureable 
the mixing membrane constituting at least a part of the receptacle , for 

The shaft can be movable by the manipulation arrange- 25 assembling a syringe for mixing the first component with a 
ment between an outermost position of the shaft , in which second component , the kit comprising : 
the shaft projects outwardly from the outlet of the container a syringe container having a proximal end and a distal end 
to a first extent , and an innermost position of the shaft , in and a cavity extending therebetween along a longitu 
which the shaft projects outwardly from the outlet of the dinal axis , the cavity being configured for : 
container to a second extent smaller than the first extent . For receiving therein the receptacle within the cavity closer 
this purpose , the manipulation arrangement can comprise an to the proximal end of the container than to its distal 
actuator connected to the distal portion of the shaft for end , so that the membrane sealingly separates the 
applying an axial pressing force thereto , it moves the shaft receptacle from the operative portion of the cavity 

disposed between the receptacle and the distal end of into its innermost position and releasing the force to allow the container ; and the shaft to return into its initial outermost position . receiving in the operative portion of the cavity the The manipulation arrangement can be configured for second component ; being separated from the syringe container , thereby allowing a punching and mixing device configured for being 
the withdrawal of the mixture from the outlet of the con mounted inside the operative portion of the cavity and 
tainer . This can be achieved , for example , by forming the 40 comprising : 
distal end of the container with a distal end surface , and a punching tip configured for piercing the membrane 
allowing the punching and mixing device to be detachable when the punching tip is facing it and moved into its 
from at least the proximal end of the shaft when the shaft is punching position in the direction away from the 
moved outwardly from the container through the outlet with distal end of the container , thereby rupturing the 
the mixing stirrer abutting the distal end surface . In this case , 45 membrane to release the first component into the 
fluid communication should be maintained between the operative portion of the cavity , the released first 
cavity and the outlet of the container , which can be provided component and the second component constituting a 
by means of a channel formed in the mixing stirrer . This content of the operative portion of the cavity ; 
arrangement allows withdrawing the mixture from the a mixing stirrer disposed between the punching tip and 
syringe container outlet without the necessity of removing 50 the distal end of the container and capable of stirring 
the punching and mixing device therefrom . the content of the operative portion of the cavity , 

The punching and mixing device can have a sleeve when being moved along the longitudinal axis at 
extending distally from the mixing stirrer and configured to least in one direction , to facilitate the mixing of the 
receive therein a portion of the shaft associated with its first and second components ; and 
proximal end . The sleeve can be in fluid communication 55 a manipulation arrangement for manipulating the punch 
with the operative cavity , via a corresponding channel in the ing and mixing device to move the punching tip into its 
mixing stirrer . The sleeve can have an outer diameter smaller punching position and to move the mixing stirrer at 
than that of the outlet . This arrangement allows using the least along the longitudinal axis at least in one direc 
sleeve for withdrawing the mixture of the two components tion . 
from the syringe container , when the manipulation arrange- 60 
ment has been dissembled therefrom . BRIEF DESCRIPTION OF THE DRAWINGS 

The manipulation arrangement can comprise an actuator 
connected to the distal portion of the shaft for applying an In order to better understand the subject matter that is 
axial pressing force thereto to move the shaft towards and disclosed herein and to exemplify how it may be carried out 
into its innermost position and releasing the force to allow 65 in practice , embodiments will now be described , by way of 
the shaft to return towards and into its initial outermost non - limiting example only , with reference to the accompa 
position . The actuator can be provided with a removable nying drawings , in which : 
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FIG . 1 is a perspective view of a syringe assembly 13 is created in the syringe cavity 15 between an area 
according to one embodiment of the presently disclosed 30 of the receptacle 20 facing towards the distal end 12 , 
subject matter ; and the outlet 14 of the syringe container , where the 
FIG . 2 is a perspective view of a punching and mixing unit second component is accommodated ; 

of the syringe assembly shown in FIG . 1 , including a a movable punching and mixing device 40 ( FIG . 2 ) 
punching and mixing device , a manipulation arrangement disposed inside the operative portion of the cavity and 
and a receptacle ; comprising a punching tip 41 facing the receptacle 20 
FIG . 3A is an enlarged cross - sectional view of a recep for piercing it to release the first component into the 

tacle of the syringe assembly shown in FIG . 1 ; operative portion of the cavity , and a mixing stirrer 43 
FIG . 3B is an enlarged perspective view of the punching 10 disposed between the punching tip and the distal end 12 

and mixing device shown in FIG . 2 ; of the container 10 for stirring the content of the 
FIG . 3C is an enlarged cross - sectional view of a manipu- operative portion of the cavity ; and 

lation head of the manipulation arrangement shown in FIG . a manipulation arrangement 50 detachably attached to the 
2 , including a rod whose distal end is in the form of a sleeve ; punching and mixing device 40 , constituting therewith 
FIG . 3D is an enlarged perspective view of the sleeve 15 a punching and mixing unit shown separately in FIG . 2 , 

shown in FIG . 3C ; for manipulating the punching and mixing device 40 in 
FIGS . 4A to 4D illustrate the manner , in which mixing is the mixing state of the assembly , and for being dis 

performed in the syringe assembly shown in FIG . 1 ; and sembled from the punching and mixing device 40 and 
FIGS . 5A to 5C illustrate the manner , in which the syringe from the syringe container 10 , to bring it into the 

assembly shown in FIGS . 4A to 4D is brought into a state , 20 administration state . 
in which its contents can be administered ; The entire receptacle 20 or its area 30 or only a portion of 
FIGS . 6A and 6B illustrate the manner in which admin- this area is made of a ruptureable material capable of being 

istration can be performed using the syringe assembly plastically deformed at least at that area , e.g. being broken , 
shown in FIG . 5C ; torn , disrupted or penetrated so as to provide access there 
FIG . 7 is a schematic cross - sectional view of a portion of 25 through to the interior of the receptacle . The area 30 thus 

the syringe assembly shown in FIG . 3B , taken along a plane constitutes a membrane , which can be ruptured from the 
VII - VII ; direction of the operative portion 13 of the syringe cavity 
FIG . 8 illustrates a kit comprising components , from and thereby create a fluid communication between the 

which an assembly of the kind shown in FIG . 1 , can be receptacle cavity 21 and the operative portion 13. The 
assembled . 30 membrane 30 can be a pre - tensioned membrane . Typically , 

once ruptured the tensioned membrane will retract towards 
DETAILED DESCRIPTION OF EMBODIMENTS its circumference , thereby widening the ruptured area . The 

receptacle 20 can be configured to maintain its integrity at 
FIGS . 1 to 3C illustrate a syringe assembly generally areas other than the ruptured area of the membrane 30 . 

designated as 1 , for mixing two components to produce a 35 Alternatively , the receptacle 20 can be configured to collapse 
homogeneous mixture . The components can be of the kind , when ruptured , as long as this does not interfere with the 
which once mixed , produce a curable substance , in which release of the first component into the operative portion of 
case a first component can be capable of being activated by the cavity . 
the second component . Once the desired mixture or sub- The receptacle cavity 21 can have a shape facilitating the 
stance is produced , the syringe assembly is to be used for its 40 release of the first component therefrom once the membrane 
administration as required . Thus , the syringe assembly 1 has 30 is ruptured . For example , this can be a semispherical 
an initial state ( prior to mixing the two components ) , a shape as shown in FIG . 3A . 
mixing state ( in which mixing the two components is The receptacle can be configured to be sealingly received 
performed ) , and an administration state ( in which the within the syringe cavity for preventing fluid communica 
syringe assembly is ready for the administration of the 45 tion between the cavity operative portion 13 and the open 
substance produced by the mixture of the two components ) . proximal end 11 of the container . Such sealing can be 

With reference to FIGS . 1 to 3A , the syringe assembly 1 provided by any suitable known means such as e.g. one or 
in its initial state comprises : more O - rings 18 ( FIG . 3A ) mounted on the circumference of 

a syringe container 10 having an open proximal end 11 , the receptacle 20 and holding it firmly in place within the 
distal end 12 with an outlet 14 surrounded by a distal 50 syringe cavity 15. Alternatively , or in addition , a sealing can 
end surface 16 , and a syringe cavity 15 extending be provided at the plunger distal end 17a received within the 
between the two ends along a longitudinal axis A ; syringe cavity 15. The receptacle 20 can be attached to or 

a plunger 17 partially received within the syringe cavity mounted in the plunger distal end 17a . 
15 via the open end 11 and having a plunger distal end The plunger 17 can further be provided with a removable 
17a disposed within the cavity 15 and a plunger proxi- 55 safety stopper 19 disposed between the plunger proximal 
mal end 17b disposed outside the cavity , the plunger end 17b and the syringe proximal end 11 to prevent the 
being movable from an initial position at the initial plunger from its occasional movement inwardly into the 
state of the assembly , in which the plunger distal end syringe cavity 15 until the stopper is removed . 
17a is disposed adjacent the proximal end 11 of the The punching tip 41 and the mixing stirrer 43 of the 
container 10 , and a final position , in which the plunger 60 punching and mixing device are held at fixed distance from 
distal end 17a is spaced from the proximal end 11 of the each other by a common rod 60 . 
container 10 to a maximal extent at the administration This distance can be in the range of 0.25 to 0.75 of the 
state of the assembly ; length of the syringe cavity 15. As best seen FIG . 3B , in the 

a receptacle 20 having a receptacle cavity 21 ( FIG . 3A ) described example , the punching tip 41 , the mixing stirrer 43 
accommodating the first component , and disposed 65 and the rod 60 are all produced as a unitary body as shown 
within the syringe cavity 15 adjacent and / or in the in FIG . 2 , made of a rigid material such as plastic . Alterna 
plunger distal end 17a so that a cavity operative portion tively , these elements can be produced separately and 
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assembled to form the punching and mixing device 40. In The manipulation arrangement 50 can further comprise a 
addition or alternatively , the elements can be made of removable actuator safety catch 54 ( FIG . 4A ) , to prevent the 
different materials corresponding to their functions . For actuator 52 from applying the axial pressing force to the 
example , the mixing stirrer 43 can be made of a semi - rigid shaft 45 until the stopper is removed . 
material in order to reduce foaming during mixing the 5 The manipulation head 46 with the shaft 45 can be rotated 
punching tip 41 can at least partially be made of a rigid manually or automatically ( not shown ) . 
material . The above described elements of the syringe assembly 1 

The punching tip 41 ( FIG . 3B ) has a proximal sharp apex have the following dimensions : 
48 configured for punching the membrane 30 , a distal wide Dc - diameter of the operative cavity 13 ; 
skirt 49 , and a tip body 47 extending therebetween . The tip 10 Lc - axial length of the operative cavity in the initial state 
body 47 can have a shape complementary to that of the of the syringe assembly , which is defined by a distance 
receptacle cavity 21 ( not shown ) , so as to facilitate the between the membrane 30 and the distal end 12 of the 
release of the contents of the receptacle towards the opera- syringe container ; 
tive portion 13 of the cavity . The skirt 49 can have a flexible Do— diameter of the outlet 14 ; 
edge 49a , e.g. due to the skirt's circumference being thinner 15 Dsh - diameter of the shaft 45 ; 
than its central area , allowing thereby the skirt's edge to D. outer diameter of the sleeve 64 , which is either 
change its orientation when contacting the membrane 30 , to smaller than the diameter Do of the outlet 14 such as to allow 
further facilitate the release of the content of the receptacle the sleeve to pass freely through the outlet 14 ( in case the 
into the operative portion 13 of the cavity during the mixing sleeve has a length that does not exceed the distance between 
operation . The sharp apex 48 and , optionally , the tip body 47 20 the hub 61 of the mixing stirrer 43 and the distal end surface 
of the punching tip 48 can be made of a rigid material , whilst 16 of the syringe container so that it is fully accommodated 
the distal wide skirt 49 can be made of a flexible material . within the operative cavity 13 in the initial state of the 

The mixing stirrer 43 has such a form as to allow fluid syringe assembly ) , or which essentially equals the diameter 
such as the first and second components or their mixture , to Do of the outlet 14 so as to allow the sleeve 64 to be tightly 
pass through and / or around the stirrer , when it is moved 25 received within the outlet 14 ( in case the sleeve has a length 
axially and , optionally , when it is rotated . In a described that is greater than the distance between the hub 61 of the 
example , the stirrer is in the form of a rotor and a plurality mixing stirrer 43 and the distal end surface 16 of the syringe 
of curved angled blades 43a spaced from each other by container so that it protrudes distally from the outlet 14 in 
passages 43b . Alternatively , the blades can be straight and the initial state of the syringe assembly ) ; 
have planar surfaces and / or they may not be angled . In 30 ds - inner diameter of the sleeve 64 , which essentially 
another example , the mixing stirrer can be in the form of a equals the diameter Dsh of the shaft 45 , so as to ensure that 
disc with a pattern of holes or slots . a portion of the shaft including its distal end 45a is tightly 

The rod 60 ( FIG . 3B ) has a hub section 61 surrounded by received within the sleeve 
the mixing stirrer 43 , a rod proximal section 63 extending Dm - maximal diameter of the mixing stirrer 43 , which is 
between the punching tip 41 and the mixing stirrer 43 , and 35 in the range 0.25DcsDm < Dc . For example , the range can be 
a rod distal section 64 ( FIG . 3C ) projecting distally from the 0.5DcsDms0.95Dc , and particularly 
mixing stirrer 43. The rod distal section 64 has the form of 0.7DcsDms0.9Dc . # 
a hollow sleeve terminating at a sleeve outlet 62 ( FIG . 3D ) , In the above description , all the diameters are meant to be 
which is in fluid communication with the operative portion measured in a plane perpendicular to the axis A of the 
13 of the syringe cavity . One possible manner , in which such 40 syringe assembly and , if in that plane the shape of an 
fluid communication can be provided is a channel 65 ( FIG . element to which the diameter refers , is not circular , the 
3B ) in the hub section 61 connecting an opening 66 made in diameter should be considered as being that of a circle 
the hub , with the hollow interior of the sleeve 64 . inscribed in such an element . For example , if the operative 

With reference to FIGS . 1 , 2 and 3C , the manipulation cavity 13 is not circular in its cross - sectional plane taken 
arrangement 50 comprises a manipulation head 46 and a 45 perpendicular to the axis A , its diameter Dc is that of a circle 
shaft 45 having a shaft distal end 45a received within the inscribed in the operative cavity in such a plane . 
manipulation head 46 and a shaft proximal end 45b tightly With reference to FIGS . 4A to 4D , in order to have the 
received within the rod distal section 64. The manipulation first and second components mixed in the syringe assembly 
head 46 is configured for moving the shaft 45 and , conse- as described above , the following steps are to be performed : 
quently , the punching and mixing device 40 , along the 50 ( a ) the actuator safety catch 54 is removed to allow 
longitudinal axis A and , optionally , rotating it about the pressing the springed button 53 of the actuator 52 ( FIG . 
longitudinal axis A. 4A ) ; 

The manipulation head 46 comprises an actuator 52 for ( b ) the springed button 53 of the actuator 52 is pressed , 
applying to the shaft an axial pressing force , to move the thereby applying axial force to the shaft 45 and moving 
shaft 45 with the rod distal section 64 into their innermost 55 it together with the punching and mixing device 40 , 
position with respect to the cavity operative portion 13 of the along the longitudinal axis A into their innermost 
syringe cavity 15 , in which the punching tip 41 is pressed position with respect to the operation portion 13 of the 
into the area 30 of the receptacle 20 , and for releasing the syringe cavity 15 , in which the punching tip 41 is 
force to allow the shaft to return , into its initial position . The pressed into the membrane 30 of the receptacle 20 and 
actuator 52 can allow moving the shaft with the rod distal 60 the membrane 30 is ruptured ; this results in the release 
section into any intermediate position between their inner- of the first component disposed in the receptacle cavity 
most and initial positions , by applying a reduced pressing 21 ( FIGS . 4B and 4C ) . 
force or limiting the releasing force , respectively . In the ( c ) releasing the button 53 , thereby allowing the shaft 45 
described example , the actuator 52 is in the form of a to return to its initial position ; 
springed button 53 having a stem 55 received within the 65 ( d ) pressing and releasing the button 53 again as many 
manipulation head 46 and connected to or integrally formed times as needed to facilitate the mixing of the two 
with the shaft distal end 45a . components ( FIG . 4D ) ; and 
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( e ) optionally , rotating the manipulation head 46 about the For example , for a syringe assembly with De = 15.8 mm 
longitudinal axis A , thereby rotating the punching and and Dm almost equal to De L can be chosen to be L = 16 mm 
mixing device 40 , to further facilitate the mixing ( FIG . and H can be not less than 2.5 mm . In case , Dm = 15.4 mm , 
4D ) . the extension H of the stirrer 43 is not less than 4.3 mm . 

Once the two components have been mixed , the syringe 5 According to another aspect of the presently disclosed 
assembly can be brought into its administration state by the subject matter , there can be provided a kit for assembling a 
following steps illustrated in FIGS . 5A to 5C : syringe for mixing the first component with the second 

( 1 ) pulling the manipulation arrangement 50 with the component , which can comprise all or a part of the elements 
punching and mixing device 40 in the distal direction of the syringe assembly 1 described above . One example of 
until the mixing stirrer 43 abuts the distal end surface 10 such kit 1 ' is shown in FIG . 8 , and it comprises a syringe 
16 of the syringe container ( FIG . 5A ) ; in this position container 10 ' , a plunger 17 ' , a receptacle 20 ' with a rupture 
the sleeve 64 projects to a maximal extent from the able membrane 30 ' separate from or as an integral unit with 
outlet 14 of the syringe container ; the plunger 17 ' containing the first component , a punching 

( ii ) continuing pulling the manipulation arrangement 50 and mixing device 40 ' with or without a sleeve 64 ' , a 
until the shaft 45 is removed out of the sleeve 64 ( FIG . 15 manipulation arrangement 50 ' and a package with the second 
5B ) ; and component , all similar to the respective elements described 

( iii ) removing the plunger safety stopper 19 to allow the above . 
plunger 17 to move inwardly into the syringe cavity 15 . The above described syringe assemblies are designed so 

In this position , the syringe assembly is in its adminis- that a volume V of the operative portion 13 of the cavity is 
tration state ( FIG . 6A ) , and its content can be administered 20 greater than a volume v within which the second component 
through the outlet 62 of the sleeve 64 , which is in fluid is disposed in the receptacle 20. In a particular design , their 
communication with the syringe cavity 15 via the channel 65 ratio V : v can be in the range of 10 to 200 . 
in the hub of the mixing stirrer 43 , by the axial movement The above described syringe assemblies can particularly 
of the plunger in the distal direction until the receptacle be used in applications where the second component is 
membrane 30 or its remainder abuts the punching and 25 chemically inactive and the first component is an activator 
mixing device 40 ( FIG . 6B ) . for the second component . 

In an alternative embodiment of the syringe assembly For example , the first component can be calcium chloride 
according to the presently disclosed subject matter , the and the second component can be , for example , Prothrom 
punching and mixing device 40 can be formed without the bin - Proconvertin - Stuart Factor - Antihemophilic Factor B 
sleeve 64 but rather it can be held directly by the shaft 45 , 30 ( PPSB ) and fibrinogen stabilized by sodium citrate , in which 
whose proximal end 45b can be received within the hub 61 case , upon mixing the two components in the syringe 
of the mixing stirrer 43 , in which case the channel 65 will assembly , the PPSB zymogens will become activated . 
provide fluid communication between the syringe cavity 15 In a further example , the first component can be anti - sense 
and the outlet 14 of the syringe container and its content will DNA complementary to a thrombin binding aptamer , and the 
be administered therethrough . In such embodiment , the 35 second component can be thrombin stabilized by a thrombin 
outlet 14 can extend distally from the distal end 12 of the binding aptamer which prevents autocatalysis . Upon mixing 
syringe container to any desired extent . In addition , the the two components in the syringe assembly , the activity of 
outlet 14 of the syringe container 10 can be provided with a the thrombin would be restored . 
sealing pierced septum 63 , as shown in FIG . 3D , to prevent In a still further example , the first component can be an 
occasional exposure of the contents of the syringe assembly 40 agent which activates fibrinogen , such as , for example , 
to its exterior . The pierced septum 63 can be made of an thrombin or a substance obtainable from snake venom at low 
elastic material such as , for example , silicone . An adminis- activity / concentration and the second component can be 
tration element can be mounted on the outlet 14 . fibrinogen / BAC2 . Upon mixing the two components in the 

It needs to be noted that in this embodiment it is important syringe assembly , the thrombin would enzymatically act on 
to ensure that the punching and mixing device 40 does not 45 the fibrinogen to form fibrin . At lowest levels of thrombin , 
change its orientation inside the cavity 15 when it detaches for example , 1 U , the fibrin polymerization time will be 
from the shaft 45 to bring the syringe assembly into its relatively slow , i.e. , minutes , allowing the activated BAC2 to 
administration state , because such change of orientation can be delivered for hemostasis , sealing or tissue adhesion 
prevent the plunger 17 from taking its desired distal position applications . 
for administration of the content of the syringe assembly . For embodiments wherein the first component comprises 

With reference to FIG . 7 , the above change of orientation thrombin and the second component comprises fibrinogen , 
can be prevented by designing the mixing stirrer so that its one or both of the components can optionally be prepared 
parameters meet the following three conditions : from an initial blood composition . The blood composition 

can be whole blood or blood fractions , i.e. a fraction of L > DC 55 whole blood such as plasma . The origin of the fibrinogen and 
Dm Dc ; #and thrombin can be autologous whereby they would be manu 

factured from the patient's own blood or from pooled blood 
HAVL2 - Dm2 = VL ? -D , ? ; or blood fractions . It is also possible that the components are 

prepared by recombinant methods . 
where : In one embodiment of the invention , the fibrinogen com 
L is diagonal extension of the mixing stirrer 43 in its ponent comprises a biologically active component ( BAC ) 

cross - section along a plane passing through its maximal which is a solution of proteins derived from blood plasma , 
diameter and including the axis A ; optionally further comprising anti fibrinolytic agents such as 
D. is diameter of the operative cavity 13 ; tranexamic acid and / or stabilizers such as arginine , lysine , 
Dm is maximal diameter of the mixing stirrer 43 ; and 65 pharmaceutically acceptable salts thereof , or mixtures 
H is maximal extension of the mixing stirrer along the thereof . BAC is optionally derived from cryoprecipitate , in 

axis A. particular concentrated cryoprecipitate . The term " cryopre 
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cipitate ” refers to a blood component which is obtained from tudinal axis ( A ) , and an outlet at the distal end in fluid 
frozen plasma prepared from whole blood , recovered plasma communication with the syringe cavity ; 
or from source plasma which is collected by plasmapheresis . a receptacle disposed within the syringe cavity at a 
A cryoprecipitate is optionally obtained when frozen plasma location spaced from the distal end of the container , the 
is slowly thawed in the cold , typically at a temperature of 5 receptacle containing the first component ; 
0-4 ° C. , resulting in the formation of precipitate that con a ruptureable membrane constituting at least a part of the tains fibrinogen and factor XIII . The precipitate can be receptacle and sealingly separating the receptacle from 
collected , for example , by centrifugation and dissolved in a an operative portion of the syringe cavity , the operative 
suitable buffer such as a buffer containing 120 mM sodium portion is disposed between the membrane and the chloride , 10 mM trisodium citrate , 120 mM glycine , 95 mM 10 distal end of the syringe container , the operative portion arginine hydrochloride , 1 mM calcium chloride . The solu containing the second component ; tion of BAC optionally comprises additional factors such as a punching and mixing device disposed inside the opera for example Factor VIII , Factor XIII , fibronectin , von Wille 
brand factor ( vWF ) , vitronectin , etc. for example as tive portion of the syringe cavity and comprising : 
described in U.S. Pat . No. 6,121,232 and WO9833533 . The 15 a punching tip facing the membrane for piercing it 
composition of BAC optionally comprises stabilizers such when the punching tip is moved into its punching 
as tranexamic acid and arginine hydrochloride . The amount position in the direction away from the distal end of 
of tranexamic acid in the solution of BAC is optionally in the the container , thereby allowing rupturing the mem 
range of from about 80 to about 110 mg / ml . The amount of brane to release the first component into the opera 
arginine hydrochloride is optionally in the range of from 20 tive portion of the syringe cavity , the released first 
about 15 to about 25 mg / ml . component and the second component constituting 

Optionally , the solution is buffered to a physiological of a mixture ; 
compatible pH value . The buffer can comprise glycine , a mixing stirrer disposed between the punching tip and 
sodium citrate , sodium chloride , calcium chloride and water the distal end of the container and capable of stirring 
for injection as a vehicle . Glycine is optionally present in the 25 the content of the operative portion of the syringe 
composition at a concentration in the range of from about 6 cavity , when being moved along the longitudinal 
to about 10 mg / ml ; sodium citrate is optionally present at a axis at least in one direction , to facilitate the mixing concentration in the range of from about 1 to about 5 mg / ml ; of the first and second components ; and sodium chloride is optionally present at a concentration in a manipulation arrangement for manipulating the punch the range of from about 5 to about 9 mg / ml ; and calcium 30 ing and mixing device to move the punching tip into its chloride is optionally present at a concentration in the range punching position and to move the mixing stirrer at of from about 0.1 to about 0.2 mg / ml . 

In one embodiment of the invention , the fibrinogen com least along the longitudinal axis at least in one direc 
tion , ponent is derived from blood . In some other embodiments , wherein the container has an opening at its proximal BAC is a biologically active component that does not 35 

contain tranexamic acid . This is considered a second gen end , and the assembly further comprises a plunger 
eration BAC and is referred to in the art as BAC2 . In another passing through the opening so as to be movable 
embodiment ofthe invention , the concentration of plasmi along the longitudinal axis , the plunger having a 
nogen and / or plasmin in the blood derived component plunger distal end sealingly received within the 
comprising fibrinogen is lowered . The removal of plasmin 40 container , and a plunger proximal end disposed 
and plasminogen from the blood derived component can be outside the syringe cavity so as to allow applying to 
carried out as described in U.S. Pat . No. 7,125,569 and the proximal end a plunger moving axial force , and 
WO02095019 . optionally , wherein the assembly further comprises a 

The thrombin component optionally comprises calcium removable safety stopper disposed between the 
chloride , human albumin , mannitol , sodium acetate and 45 plunger proximal end and the proximal opening of 
water for injection . the container to prevent the plunger from its move 
We claim : ment inwardly with respect to the container until the 
1. A syringe assembly for mixing a first and a second stopper is removed . 

components , comprising prior to its use : 2. A syringe assembly according to claim 1 , wherein the 
a syringe container having a proximal end , a distal end , a 50 receptacle constitutes the distal end of the plunger . 

syringe cavity extending therebetween along a longi 


